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Abstract

Filling the graphene into the polyimide material to prepare the composite material can greatly
improve the mechanical properties, thermodynamic properties and electrical properties of the
polyimide composite material, so as to meet the increasingly high performance of the new materi-
al. First of all, this paper outlines two methods for the composite of polyimide and graphene, one
of which is mechanical blending and the other is in situ polymerization. Secondly, the effect of
modified graphene on polyimide composites is summarized. Finally, the future development trend
and application prospects of high performance polyimide/graphene composites are predicted and
forecasted, then the problems to be solved are put forward.
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1. 5|8

TERNSEER ML, BB B R WA e A Reeth . MAUE TERBUIERE, O
AR5 IS TR ARt AT SR AT SRR, TR R R N R AR AR
MEE EZ W FREIZHBEMEL1] [2]. R IEHLH 2> 51 NSRBIk BENL - AHLTERERI R &, v E:
S AR BN A I ik

A H BA I R B REAL 24 1, 2 — P RIFIE S ARG sk, OB R ATET 7
IMER S RR R —[3]. ARG5S RMVIEE GG, WMERAFENE. 12 EREA T 2 IR A 5E 7]
BESRAORCR s RIS, R0 SR BT e S I R M, AR SRR A P A SR, A
A SRR A R AR, ANTTZEAR 1 S8 A AL R R b ™ AR RO A N AT T R, o538 T AL
PRI INE, IR e T AR B RE (4]

A SRR AR L e 2 BB FAE T — O, R o 1RSI AT A TRAT 4% SR I 9 3 A
EA . TR BN e L R T o S B AR R WA R ST, AR T BRI R A s PR
J T . 28R B AL i P SRS T AT AN AL 7 v, HLAS I LLBON R, WA Pk, JF
BB S FRE R RL SR AL AT IR A . TR B SIS E A HUR S Vb iR s, A
RETE R — I &Y, KK T REWHITERE, V2 BTN GO A 820 i R I3t AT 3840 SRS etk
M, AT I B 5 A SR AE TR S AR b B 0 B T B S AR SR R S ARTT, IR T IR AR AE —
SEMIEREE, WM T ZHE 2 RN B 5 AR dx DL E R, ASORER T R BT
H5HEBEGHMA T, Kb — Mg EGHRE, 5 MRIEM RS AR R, B
B RIGAE R BRI R i - B, W Tk e R A M B vk fe, DO A S8 DA AT SR 5 0
TR A0 25 52 MORHICRIT FU 3R AR L A B S s SRR IR 1 oA SR 0 SR IE ML e 525 M e i
B Jr R TR RE SRR M /A S8 R A MBI AR R R R 53 RS, P AT S AT 1 FIOAN 28, JF3R I 1 R il ok
¥ 1

2. BB U REASHEE SV RMRIER

SRR ET Y R URL SIS A HBAR LE, FREE J2OIR A S S e S RE 8 AR B H SR I S0 % 2%
HE SRR ER . XM R AT AR 88, St = BF R SRR JEB I A i) 1 e
ITHRTE, DIIA BRI RCR, ER R TREM B2 RE 2 G AR R R ILRE, SO EM RS
AR Z 0] A 7 B S S e o T R ) B O B R B R R R BET AR RS R R . AR
AT IR T b A B S8AE T DU 9 oK BB 1 2 2 SR B A BRI EL R T AR L B i s
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3. AEREH/RETRE S HIESE
3.1. HUILR?

USRI Jels A BIE T ENARIA R, L@ m s a i a B0 8, AR
FERRIET, LIRS 13 2 E A MBI RTIRIR, 5 200 #GT Ak i 7 vk RV a] 159 20 40 S8 05/ R B ik . 31X
PSRRI AR T M 8, BAE .

Chen Z5[6 R FANLMEHIR I 7%, KA SBIG A R WAL kT B &, SRR ES RSy =, R
TIEFAL S, AR5 M IRAT T AR R i 2 &, L 20 0.5%~2.0%, lidh S o6 g2
BRI )AL, ORI A M LA

I BRAE 7R VORI 4% oA SR 0 SR T e S S A k), i R AE R I, ) B A S D 4k
FAJZELSEJEARE, 0N B S Ve R 8 3 s U R 2 i 3 R SRR I S I 2N 1.0 wit%
B, BHGREEAS]T 132.5 MPa, 25 1 68.8%; MAEHINE] 3.0 wtoehf, HFHE 687 x 107 Sm™,
e T 8 NME S, W R R R BB SR A

1 3 5 [ 8 1K FH R 252 AU S BV ) 4% 1 SR Joe I T X R VA VAN A A 380 (FG)V R, R I 3
VRV ) % SRR W i/ A A SR 0 S L, B U R IR D 2 G AR B T R G/ A AT S A (PUFG) & i
A, 1 FR A HR A B R 3.63 FER T 2.52.
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Figure 1. The dielectric constant of FG, PI and PI/FG samples. Reprinted with per-
mission from ref. [8] Copyright 2017, Surface Technology
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JEUE ZR i A R 2R T AR PR A SR 32 S i U WL IR R, AR — g L R INE R A —
R AR, SN — BUN R R P A R BAC B B R S ARE, IR 59T DL AT S804 75 SR I S0 i 2 o o
HECL P BRI, AT A5 21 73 BSOVE R A R SR BE LA 9K 2 A 44K

MO LA AT 880 4,4- Uk IR IEONI S8 SR Y F I I8 O iR 1o SR R 1) SRR
/BT SRR R R . G A P IR SR A SRR I AR B A AR S5 A SE N . i
J 25 SRR A B R T AR A SRR 1 SR e B A i A R PR 0 ks i DA (e o o 2 ) RE A A 2K
MR, MR S EEERR I /A RS B 1A R .
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EMEPEE[10] BAIBCA DU FF R — IR SR O BAA, A 17 SR M iy B s R SR B IRV SR Je Hs
BRI 5 A A ST IR, BT B A SN ) 46 1 A7 880/ SR B A A . Wt 7 R D i 1
A AT SR Dl e 7 B R I F A SO O TR BE L e A i b, HL S SRR IR R 4 & . 120
R S MBI 3R m 7 R B AORL R, A SR S 2%I . R AR B o R
T 53%. SHKRESHIRI, SEHEBENHRE AR RE G, AT A RBE RS, W T
ARG ITEDN 2%, B AR R IR S T 10°C,

R 2 SR IR I i 4 A SR R B R S MR R b, DY T 2R AL A AN DY T st
M 2= ERAE N ARG, 400 ) 8 Ay SR 0 A v il U e A I 1) SR A 1 (R IRpoRe S8 A A S0 SRR SR, M
TERA v A LR A s R e B M ke S U OB SR W 40 15 0L B, R EFPRH A
g PEATHURE R AL TR B e . JF HAE R S MR R IR AL RE p, Tt R BRI R, R
AR GME .

Liu S¢[12 R 73 1 S8 S0 0 BT AR PRI, 2R 5 N R (PMR) R BE M 2t AT I B 455 3R
79 7 A SR R A B M IR A AR Bt TR, SR SR R A v SR I )
IAOM AT FEE s [ IR ARG 4 2R HOMI P ok 3%

EMY R AE[ 3R AR & A 8, R 20 B VAR B S B A a0, DI4EZERR C
VERIEIR A, & LM el CR AP 7, 75 NN- I PR v o v s TS A 88, 49 3 B )
S0, e PR A IR EHE A S8 0 SR ML ML 2 15 VM DMK 5 SRR W S0/ R B L i A2 15 VB P
P R A A SR EORL S B AR R R IS B, JEB M 0.46%, I FHHEE0N 0.523. 5K
A S8 B B0 0.7%00 s IR FLH B0 351, R AURBL AL 8.4 fF.

ATURAE[ 141 ENL AL R G RO, A R I h I A BE AR IR (KHS 50) R K A7 a0, il 2% A
IFi J5 2 7 B SR I U e /oK SRR (PG S G . 42 1 U T PU/Gr &1 )4 PR R 2 T 8dE
PR IEE T 601, A VR B 11 e 5 P55 R BT e K SR i o5 490 oK A S8 075 o 0 T K RN 34, T s A
R R,

Table 1. Mechanical properties of PI/Gr composite films. Reprinted with permission from ref. [14] Copyright 2015, Journal
of Nanjing university of technology (Natural Science Edition)

1. PU/Gr E&EERIFMERE[14]

T F 135 /MPa FPERL R /MPa AR %
PI-G1 90.6 1949.9 214
PI-G3 77.0 2275.9 14.6
PI-G5 71.1 2458.6 13.0
PI-G10 68.2 2771.2 12.7
PI-G15 59.8 3006.2 10.7

SERFRW . AEABGIERTS, Gr a] DUB b oy B SR MV i S AR i b, RN v 1 6 )
WAENE; 4 Gr UE UL R 15%0F, PUGr E4 MBS EA T 3 GPa iiti, M T 66.7%: b
HHME MRS, FEEBEMLBARS T 48.4%.

Fang [15]5F$& th 1 — M i J5 67 58 536 B 2 i i S 1k RE 1 i 5 B Re Ak 10 S8 A A0 3 44
(PPD-CFGO)/P1 & £ i . PPD-CFGO REfR 4T 117 Hi/E DMAc (= F & L BE &) i 5, B & RAE 500°C
PLUR R R 47 Az e P - B 5 PPD-CFGO ¥ i & 13 i, PPD-CFGO/PI 15 1) /i HLH $0mT 131 36.9,
o7 R R R E 132.5£9.3 MV-m ',
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Wang [16]% N8 J5 A7 58 -A R R g A ) 46 e B BB AL A A 38075 (GO-NHo) ) PT 29K 52 & 44
#LGOM%?H#%E%M FHUHA . Bl GO-NH, 5 Pl Z [AA & m AL s E -, AR 54

R DL G E PEREAS 2 T B R A0ER . W1l 2 By GO-NHy/PL 40K E & M RHI il 2 i 72

Park [17]5 A48 JF A7 5 A S Rh e Ak FAL A BB (I-Ph-GO) il 4 T — R 3L T4 88045 1 s T i SR
WHEGAK B AR 2038 J5 1) R-1-Ph-GO/PL K & A #PRHI) L 3 22 18 5 f5 R-GO/PL AR 29 107 1%,
M HAZ B (R K AL Sl 22T R-GO/PI K E &M L K AE ik 2, 541 PTAH LG KL 67%.
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Figure 2. GO-NH,/PI Preparation of nanocomposites. Reprinted with permission
from ref. [16] Copyright 2016, Applied Surface Science
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3.3. A EHNREE RS S FREIR

X SR AR T AT B AN SO, P DA RO i A S5 05 78 SR I Jre e p v (R 235, AT B K
TR GE E A MBI VERE . A SBIER MM I B ReE T LR /N, TR m TR, Hothkig
FEEAREEN. . FRRER S XEEHNA A A SBmRAA S R, iS5 R
Btk i 1) B BE R I 45 &, TR RGHT IR, 3 im0 S8 05 55 SRR 0 e 3 4k 1) SR T A 2 1

Stankovic 5[ 18 i Ik 5 SR IR 0 AU A7 SR MR EAT S5Ok, A HCAE SROR 0 i h 45 2135 ) 4 8
PR T RIS RERN S B A B/ R CIEE MR MRS HON 1%, SHEFEAX 0.1 Sm'. %
TiFA RN SRR T IL R R R T B B R, o S S A AR R TR

Wang 55 [ 191383 4 i BN e B A Stk i, o b7 oot SR 5 S W e g A7 S AL
A, NI A AT SR A SRR % B A AR LA R R I R i B . SRIG S5 RN 3%k
s, BRI R R T 15 £, IAF] T 844 MPa.

FRHEESE[20] F 1)\ e 5 S5 SRR e v S8 A SR R AT 7 LN B Th R A s, )% HE ek S A e SR 0/

RBVR(GOP)EAMEL, FHWFFT T A 280 CUME R SR 0 W (1) SR AR A G5 40 e e Re i sg e, 5ok
S AT SR 0 SR I e GGO/P AR EL, 0 Ji5 1 52 5 B AR AR 25 P S B Al ) 2 M e 30 Bt s T e
P T PR SR AT S0 8 5 VRl B P B i T B 0 0 P58 2 4 1 SR e BT A . GO/PT 1 iGO/PT B A R
ek RE S WK 2

DOI: 10.12677/ms.2019.94043 328 PR R


https://doi.org/10.12677/ms.2019.94043

WA 2%

Table 2. Date of mechanical properties of GO/PI and iGO/PI films. Reprinted with permission from ref. [20] Copyright 2017,
Journal of Donghua University

%% 2. GO/P1 #1 iGO/P1 E A FERY J1F M BEBUIE[20]

GO, iGO L5 /MPa W AR A K2 /% PR E/GPa

TR % GO/PI iGO/PI GO/PI iGO/PI GO/PI iGO/PI
0 520+23 520+23 774+ 031 7.74+031 1.64 £0.15 1.64£0.15
0.2 652+3.0 8.90 + 0.49 1.79+£0.17
0.5 572+2.1 69.6+2.8 5.73+0.34 8.24+0.35 1.91+0.13 2.00+0.11
1.0 447+3.0 932+3.5 5.63+0.24 13.36 +0.42 1.46 +0.20 2.50+0.16
3.0 437+22 90.4+2.2 3.17+027 9.58 +0.34 2.10+0.18 2.71+0.19
5.0 477+32 59.1+3.0 2.86+0.35 6.03+0.14 223+0.14 1.91+0.13

4. &5i%

i bPriR, vk RE R A S0 B A AR S D BUAT T A ECR . EE AR R SR B A
JIEEPERERIWT ST T o T LR RE DA A SR R 2 FEC ) RE U AT T e b, 3K P T ) 1 xR A AR
R A PR AITR /AT & B RIS AT e > B . s AT RPN T AT S i) e fa g s 4T+ A,
TS R AR AT R 2 70 SRBE IV RE R SR o R 2 P M1 SR U Jie A 80 B 2677 FleAS - A At 5
DU AR AL, DA A2 20 AT skt m PR BRI 5K, AR XA R AR E N — R BAT SR A fbi vk
(B AT RHA KA B S N N o
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